Genetic and clinical features of p450 oxidoreductase deficiency.
P450 oxidoreductase (POR) deficiency is an autosomal recessive disorder of steroidogenesis with multiple clinical manifestations. POR is the electron donor for all microsomal P450 enzymes, including the three steroidogenic enzymes P450c17 (17alpha-hydroxylase/17,20-lyase), P450c21 (21-hydroxylase), and P450aro (aromatase). Since the first description of POR mutations in 2004, about 50 patients have been reported. Serum steroid profiles indicate partial deficiencies in 21-hydroxylase, 17alpha-hydroxylase and 17,20-lyase. The 17-OH progesterone levels are elevated, as in 21-hydroxylase deficiency, while androgen levels are low; cortisol may be normal but is poorly responsive to adrenocorticotropic hormone. Most patients also have associated skeletal malfor- mations (craniosynostosis, radio-ulnar synostosis, midface hypoplasia, bowed femora) termed Antley-Bixler syndrome. Antley-Bixler syndrome with normal steroidogenesis is caused by autosomal dominant gain-of-function mutations in fibroblast growth factor receptor 2. Males with POR deficiency are often undervirilized, while females can be virilized. The prognosis for patients with POR deficiency appears to depend on the severity of the bony malformations and their timely treatment. The potential impact of POR mutations on drug metabolism by other hepatic P450 enzymes requires further investigation. Given the varied physical and biochemical phenotype of POR deficiency and the risk of adrenal insufficiency, clinicians should be alert to this potential diagnosis.